The correlations between plasma cholesterol, total lipid concentrations and the qualitative indicators of the ejaculate were investigated in 24 active breeding bulls (13 Holstein and 11 Czech Spotted) over a period of 12 months. No significant differences were observed in cholesterol (3.35 and 3.21 mmol.l 1 , respectively) or total lipid (3.70 and 3.69 g.l 1 ) concentrations between the two breeds. The average volume of the ejaculate was 1.15 cm 3 higher (i.e. 18.4%) in the Holstein bulls (7.39 and 6.24 ml, respectively).
INTRODUCTION
A number of factors and influences, from genetic through technological to health-related, considerably affect the reproductive performance of bulls. If we investigate the quality and quantity of the ejaculates of bulls used in insemination * Funded by the MSM 432100001 stations, we will see that the quality of one and the same bull changes. The average values of qualitative and quantitative ejaculate indicators reported by different authors slightly differ too.
Analogous to the changes in qualitative and quantitative indicators of the ejaculates of bulls, the concentrations of total lipids and cholesterol in their plasma change too. Plasma cholesterol and total lipid levels in bulls are based on the normal values for cattle presented by Vrzgula et al. (1990) (the concentration of total lipids from 2.00 to 5.20 g.1" 1 and cholesterol from 2.60 to 5.20 mmol.l" 1 ). However, these are only benchmark values. For instance, Alvarez et al. (1986) reported that the average concentration of total plasma lipids and cholesterol in bulls used for sperm collection was only 1.97 g.l 1 and 2.57 mmol.l" 1 , respectively. Bulla et al. (1991) dealt with the concentration of plasma cholesterol in bulls and reported that the average concentration of cholesterol in the plasma of bulls at the age of 90 to 430 days ranged between 2.29 and 2.36 mmol.l" 1 . Stevanovic et al. (1997) discovered much higher values of cholesterolaemia, i.e. 5.91 mmol.l" 1 in the plasma of Black Pied (Friesian) bulls. Seoane et al. (1999) found that breed determined plasma cholesterol concentrations in bulls. Santos et al. (1998) and Oprzadek et al. (2000) stated that the concentration of plasma cholesterol depends on feeding.
The objective of the present study was to define the dynamics of cholesterol and total lipids in plasma, and their correlation with the ejaculate quality of bulls of the Holstein and Czech Spotted breeds.
MATERIAL AND METHODS
The relationship between the reproductive performance of breeding bulls and selected biochemical indicators of plasma was investigated in 24 active breeding bulls (aged from two to four years) used for semen collection at an insemination station, i.e. 13 Holstein and 11 Czech Spotted bulls. One bull was culled towards the end of the experiment (due to the results of progeny testing) and two bulls were transferred to another insemination station.
All of the bulls were housed in stanchion stables. Ejaculate for the production of insemination doses was collected two times a week. The bulls were fed a uniform feed ration.
Investigations were conducted for a twelve-month period, from May to April of the following year. The ejaculate was collected periodically and the following indicators were determined: sperm motility, sperm concentration, ejaculate volume, total sperm count in ejaculate (TNS), and the total number of motile sperm cells in the ejaculate (TNMS). In addition, blood samples were taken from the bulls every month to determine cholesterol and total lipid concentrations (284 samples over the entire twelve-month period). Venous blood was taken from the vena coccygea mediana, always between 8 and 11 a.m. The concentrations of the selected indicators (cholesterol and total lipids) in the plasma were determined colorimetrically within 24 h using Bio -LA kits (Lachema, Czech Republic).
The dynamics of the changes were evaluated by calculating phenotypic correlation and by variance analysis.
RESULTS AND DISCUSSION
The average values for cholesterol and total lipid concentrations of blood plasma and qualitative indicators of the ejaculate of the breeding bulls in individual calendar months, the dynamics of the data during the entire 12-month period, including the significance of differences in the respective months, are given in Table  1 . During the twelve months of the study, the average volume of the ejaculate of all the bulls was 6.89 cm 3 , the sperm concentration was 1.13 (mm -3 ) .10 6 , and sperm motility, 69.3%. The average total number of sperm cells in the ejaculate (decisive for the number of insemination doses made) was 7.65 .10 9 , and the total number of active sperm cells in the ejaculate was 5.37 .10 9 . Over the course of the 12 months, significant differences were observed in all of the quality indicators of the ejaculate; the differences were highly significant (PO.01) between sperm concentration and ejaculate volume ( Table 1 ). The lowest sperm motility (67.0%) was observed towards the end of the period of investigation, i.e. in March 2000. In December 1999 and January 2000, the average ejaculate volume (4.56 cm 3 ), total number of sperm cells in the ejaculate (5.40 .10 9 ), and total number of active sperm cells in the ejaculate (3.55 .10 9 ) were the lowest. In contrast, sperm concentration was the lowest at the beginning of the investigation (July 1999 -0.93 (mil 3 ) .10 6 ). The highest average qualitative and quantitative indicators of the ejaculate were observed in exactly opposing periods. At the beginning of the investigations, in May and July 1999, average sperm motility was the highest (71.0%). The highest ejaculate volume was found in May to September 1999 (7.85 to 8.82 cm 3 ), the total number of sperm cells in the ejaculate as well as the total number of active sperm cells in the ejaculate was the highest in the middle of this period (9.31 .10 9 and 6.49 .10 9 , respectively). The highest average sperm concentration was recorded at the end of the study (April 2000 -1.42 (mm -3 ). 10 6 ). The average cholesterol and total lipid concentrations during the 12 months of the investigations were 3.29 mmol.l" 1 and 3.70 g.l" 1 , respectively. These figures are similar to those found in Czech Spotted cows, i.e. cholesterol 3.93 mmol.l" 1 , total lipids 3.16 mmol.l" 1 , respectively (Machal et al., 1999) . The differences in both of the blood plasma indicators during the 12-month period were highly significant (PO.01). In the individual indicators, the differences between these values were balanced. The total plasma lipid concentration of the bulls was the lowest towards 1 ). In July 1999, the 3 rd month of the investigations, the average cholesterol concentration was the highest (3.56 mmol.l 1 ). Similarly as the total lipid concentrations, the average cholesterol concentrations were the lowest towards the end of the 12-month period, i.e. in February 2000 (2.90 and 2.91 mmol.l" 1 , respectively). The average plasma cholesterol and total lipid concentrations found in the bulls are in agreement with data reported by Vrzgula et al. (1990) and Bulla et al. (1991) . However, Stevanovic et al. (1997) found a higher average concentration of plasma cholesterol in Holstein bulls, i.e. 5.91 mmol.l" 1 , while Alvarez et al. (1986) reported considerably lower values of cholesterol and total lipids, even below the threshold of normal values (cholesterol and total lipids 2.57 mmol.l" 1 and 1.97 mmol.l" 1 , respectively). Unfortunately, they did not provide any data on ejaculate production. Holstein bulls. No significant differences were observed between the average values of plasma cholesterol and total lipids, similarly as sperm motility and concentration (these findings are not in agreement with the results of Seoane et al. (1999) who pointed out that the plasma cholesterol concentrations of bulls depended on the breed). The average volume of the ejaculate was 1.15 ml (i.e. 18.4%), higher in the Holstein than in the Czech Spotted bulls (i.e. 7.39 and 6.24 ml, respectively). This difference was positively reflected in the total higher number of sperm cells in the ejaculate and total number of motile sperm cells in the ejaculate of Holstein bulls. Table 2 gives the dynamics of the phenotypic correlation between the individual criteria (total lipids and cholesterol concentrations in the plasma and qualitative and quantitative indicators of the ejaculate) and the average values during the 12 months of the investigations. A highly significant positive correlation (P < 0.01) was found between the plasma cholesterol concentration and sperm motility (r p = 0.25) and plasma cholesterol concentration and ejaculate volume (r p = 0.24). A highly significant negative correlation (P < 0.01) was found between the plasma cholesterol concentration and sperm concentration (r p = -0.25) during this period. The correlations between total plasma lipids and sperm motility (r p = 0.13), total plasma lipids and ejaculate volume (r =0.13), and total plasma lipids to sperm concentration (r = -0.11) resembled those between the individual indicators of the ejaculate quality and cholesterol concentration, but were not statistically significant.
The dynamics of the cholesterol concentration and average qualitative and quantitative indicators of the ejaculate in the respective months are shown in Figure 2 . The phenotypic correlation between the cholesterol concentration and sperm motility ranged from r p = -0.05 to 0.34, between cholesterol and sperm concentration from r = -0.54 to 0.26 and between cholesterol and ejaculate volume from r = This study focused on the relation of plasma cholesterol and total lipids of bulls to sperm motility, sperm concentration, and ejaculate volume. A higher plasma cholesterol concentration (and that of total plasma lipids) positively correlated with the ejaculate volume and sperm motility. On the other hand, it had a negative effect on the sperm concentration in the bull's ejaculate. A higher concentration of total lipids and cholesterol did not influence the total number of sperm cells in the ejaculate of the bulls (r p = -0.01 and r p = 0.09, respectively). However, a larger volume of the ejaculate has an advantage as it brings more energy resources and protection for the sperm cells. 
